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DETAILED ACTION 

Priority 

1 . Acknowledgment is made of applicant's claim for foreign priority based on an 
application filed in Japan on 02/06/2001. It is noted, however, that applicant has not 
filed a certified copy of the 2001-030240 application as required by 35 U.S.C. 1 19(b). 

Drawings 

2. The drawings are objected to because in Figures 8-12, the rows and columns of 
the pixel array should be labeled, clearly indicating the axis representing rows and 
columns. The examiner has determined (after careful inspection) that upon rotating the 
drawing sheet 90 degrees clockwise (causing the arrow in the center of drawing sheet 
to point left and right), the x-axis (horizontal) represents rows and the y-axis (vertical) 
represents columns. Appropriate correction (labeling of rows and columns) is required. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 



Application/Control Number: 1 0/061 ,886 Page 3 

Art Unit: 2674 

consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. The replacement sheet(s) should be labeled "Replacement 
Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct any portion of 
the drawing figures. If the changes are not accepted by the examiner, the applicant will 
be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Claim Objections 

3. Claim 1 1 is objected to under 37 CFR 1 .75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 
dependent form, or rewrite the claim(s) in independent form. 

Claim 1 1 fails to further limit claim 9 (its parent claim), instead reciting the same 
(or fewer) claim limitations in alternative language. Appropriate correction is required. 



Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 
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5. Claims 6, 9-11, and 15 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Nishimura et al. (hereinafter "Nishimura"; US 6,400,350). 

As pertaining to claim 6, Nishimura discloses a liquid crystal display device 
comprising: a liquid crystal display cell having a plurality of pixels (Fig. 5, ref. num. 5) 
arrayed in 12 rows and 14 columns, and having a plurality of scanning lines (Fig. 5, ref. 
num. 4) and signal lines (Fig. 5, ref. num. 3) respectively for transmitting scanning 
signals and display signals to each of the pixels (col. 1, line 40 - col. 2, line 6); a 
scanning signal supply circuit (Fig. 5, ref. num. 2) for supplying the scanning signals to 
the plurality of scanning lines; a display signal supply circuit (Fig. 5, ref. num. 1) for 
supplying the display signals of different polarity to adjacent signal lines; and a control 
unit (Fig. 5, ref. num. 8) for supplying a polarity instruction signal to the display signal 
supply circuit (col. 6, lines 18-32 and col. 6, line 54 - col. 7, line 1 1) based on a random 
number of pixel rows constituting one pixel row group in one display frame (col. 9, lines 
17-52). 

Nishimura teaches that the number of pixel rows constituting one pixel row group 
is determined at random by the polarity control unit (Fig. 5, ref. num. 8). This is 
equivalent to the polarity control unit generating a random number for a pixel positioned 
in a predetermined column in each pixel row (i.e., it is only necessary to specify the 
polarity for one pixel in a pixel row - the polarity of each adjacent pixel in that pixel row 
is alternatively arranged). For example, as per Fig. 5 of Nishimura, the predetermined 
column could be the first column of pixels from the left. The first three row pixels from 
the top in this column are negative, corresponding to a randomly generated number of 
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"0." The next four row pixels in this column are positive, corresponding to a randomly 
generated number of "1 ." The polarity of subsequent pixel row groups are similarly 
determined at random by the polarity control unit. 

As pertaining to claim 9, Nishimura discloses a liquid crystal display device of an 
active matrix type having an element (thin film transistors) for applying a drive voltage to 
a liquid crystal material (col. 1 , lines 8-16), the liquid crystal display device comprising: a 
liquid crystal display cell having a plurality of pixels (Fig. 5, ref. num. 5) arranged in a 
dot matrix form and the liquid crystal material sealed therein (col. 1, lines 8-16); a 
control unit (Fig. 6, ref. num. 6) for transmitting generated random numbers (col. 9, line 
17 - col. 10, line 10); and a polarity instruction unit (Fig. 5, ref. num. 8) for applying a 
polarity corresponding to each of the random numbers received from said control unit to 
a predetermined pixel, and for instructing positive and negative polarities of other pixels 
present in the same row to be alternately arrayed by using the polarity of the 
predetermined pixel as a reference. 

Nishimura teaches that the number of pixel rows constituting one pixel row group 
is determined at random by the random number generator control unit (Fig. 6, ref. num. 
6) and the polarity instruction unit (Fig. 5, ref. num. 8). This is equivalent to applying a 
random polarity to a predetermined pixel (as discussed in the preceding claim 6 
rejection). Furthermore, it can be seen from Fig. 5 that the polarity of adjacent pixels in 
the same row are alternately arrayed using the polarity of the predetermined pixel as a 
reference. 
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As pertaining to claim 10, Nishimura further teaches that the plurality of pixels 
are arrayed in 12 rows and 14 columns, although not limited to such dimensions (col. 1, 
lines 40-44). The control unit generates random numbers for each predetermined 
display frame (col. 9, line 17 - col. 10, line 10). It is inherent that the control unit 
generates at least 12 random numbers (one random number per reference pixel in a 
row) specifying to which pixel row group the reference pixel's pixel row belongs. 
Furthermore, it is inherent that these random numbers are generated sequentially 
(computations, such as random number generation, are not done exactly 
simultaneously). The polarity instruction unit (Fig. 5, ref. num. 8) then applies these 
random numbers received from said control unit to a predetermined reference pixel, 
thereby designating the row to a pixel row group. 

As pertaining to claim 11, Nishimura teaches all of the claim limitations recited 
herein, and this claim is therefore rejected on the same grounds as claim 9. 

As pertaining to claim 15, Nishimura discloses, with respect to Fig. 5, a liquid 
crystal display device comprising: a liquid crystal display cell having a plurality of pixels 
(5) arrayed in a dot matrix form; a display signal supply circuit (1 ) for supplying display 
signals to the plurality of pixels such that the polarities of the pixels constituting each 
row are regularly arranged (alternating between positive and negative polarities), and 
the polarities of pixels constituting each column are irregularly arranged (for example, 
traversing from top to bottom in the first column from the left, the pixel polarities consist 
of three negative, four positive, four negative and one positive pixel); and a scanning 
signal supply circuit (2) for supplying scanning signals to the plurality of pixels. 
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Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1-5, 7, 8, 12-14, and 16-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nishimura. 

As pertaining to claim 1, Nishimura discloses a display device comprising: a 
display cell which includes a display optical element (liquid crystal"; col. 1, lines 8-16) 
and displays an image by controlling light transmission based on a drive voltage applied 
to the display optical element (col. 1 , line 56 - col. 2, line 6); and a voltage supply circuit 
(Fig. 5, ref. num. 8) which randomly determines a polarity of the drive voltage in a 
predetermined frame (col. 9, lines 17-52). 

Nishimura teaches that the voltage supply circuit (Fig. 5, ref. num. 8) is a polarity 
control circuit that determines at random the number of pixel rows constituting a pixel 
row group in a predetermined frame (col. 9, lines 17-24). It is inherent that the signal 
specifying the polarity of a pixel row is, in fact, a drive voltage having a polarity. 

Nishimura does not explicitly disclose in this embodiment that the voltage supply 
circuit determines a polarity of the drive voltage in a frame subsequent to the 
predetermined frame by reversing the randomly determined polarity. 
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Nishimura, however, discloses a conventional display device wherein the polarity 
of the drive voltage applied to each pixel is reversed for each frame to drive the display 
device (Figs. 20(a) and 20(b); col. 2, lines 7-18). This frame inversion technique helps 
to reduce liquid crystal deterioration that can occur if voltage of the same polarity is 
applied to the liquid crystal for extended lengths of time (col. 2, lines 7-12). 

At the time of invention, it would have been obvious to someone of ordinary skill 
in the art to incorporate a conventional frame inversion driving method, wherein each 
frame succeeding an initial frame is inverted, to the display device as taught by 
Nishimura (Embodiment 5 - wherein the initial frame comprises a randomly generated 
pixel row orientation) in order to reduce liquid crystal deterioration, thereby extending 
the life of the display device. 

As pertaining to claim 2, Nishimura further discloses that said display cell has a 
plurality of pixels (Fig. 5, ref. num. 5) arrayed in a dot matrix form having rows and 
columns, and said voltage supply circuit determines at random the number of pixel rows 
constituting a pixel row group in a predetermined frame (col. 9, lines 17-24). This is 
equivalent to the voltage supply circuit performing a random polarity determination in 
units of rows constituting the dot matrix. Nishimura teaches all of the claim limitations 
recited herein, and this claim is therefore rejected on the same grounds as claim 1. 

As pertaining to claim 3, Nishimura further discloses that said voltage supply 
circuit supplies drive voltage such that adjacent pixels in the same row are different from 
each other in polarity (see Fig. 5). Nishimura teaches all of the claim limitations recited 
herein, and this claim is therefore rejected on the same grounds as claim 2. 
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As pertaining to claim 4, Nishimura discloses that the voltage supply circuit 
performs a random polarity determination for each frame (col. 3, lines 3-5 and col. 9, 
lines 17-52). Nishimura, as discussed in the preceding claim 1 rejection, further 
discloses a conventional display device wherein the polarity of the drive voltage applied 
to each pixel is changed for each frame to drive the display device (Figs. 20(a) and 
20(b); col. 2, lines 7-18). This frame inversion technique helps to reduce liquid crystal 
deterioration that can occur if voltage of the same polarity is applied to the liquid crystal 
for extended lengths of time (col. 2, lines 7-12). These teachings suggest that, in a 
display driving method, the polarity of specific rows of pixels in a frame is not 
necessarily critical, but that the changing of the polarities of pixels in subsequent frames 
is critical. 

Therefore, at the time of invention, it would have been obvious to someone of 
ordinary skill in the art to modify the voltage supply circuit as per Embodiment 5 of 
Nishimura to alternately repeat the random polarity determination and the polarity 
determination by reversal. As such, by incorporating a polarity inversion by reversal 
after each random polarity determination, the voltage supply circuit is able to work more 
efficiently and will utilize fewer system resources, while still changing the polarity of 
pixels in subsequent frames. This is because a polarity determination by reversal 
requires less computational power than polarity determination using random number 
generation techniques. 

As pertaining to claim 5, Nishimura teaches all of the claim limitations recited 
herein, and this claim is therefore rejected on the same grounds as claim 1 . 
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As pertaining to claim 7, Nishimura further discloses that the scanning signal 
supply circuit (Fig. 1(b), ref. num. 2) supplies each of the pixels in a first frame with a 
random polarity instruction signal (col. 6, lines 52-64) via the polarity control unit (Fig. 
1(b), ref. num. 8b). As Figs. 1(a) and 1(b) teach, the polarity control unit may be within 
the scanning signal supply circuit (Fig. 1(b), ref. num. 8b), the display signal supply 
circuit (Fig. 1(b), ref. num. 8b), or stand alone (Figs. 1(a), 1(b) and 5, ref. num. 8). 
Nishimura, therefore, teaches all of the claim limitations recited herein with the 
exception of explicitly disclosing in this embodiment (Embodiment 5) that the scanning 
signal supply circuit supplies each of the pixels in a second frame with polarity reverse 
to that of a first frame. However, this claim limitation has been thoroughly discussed in 
the rejection of claim 1 . Claim 7 is therefore rejected on the same grounds as claims 6 
and 1. 

As pertaining to claim 8, Nishimura further discloses a dot reversal drive mode 
for realizing a first frame wherein adjacent pixels in the same row have different 
polarities from each other (see Fig. 5). The remaining claim limitations recited herein 
have been thoroughly discussed in the rejection of claim 1 . Claim 8 is therefore 
rejected on the same grounds as claims 6 and 1. 

As pertaining to claim 12, Nishimura discloses a liquid crystal display device 
comprising: a liquid crystal display cell having a plurality of pixels (Fig. 5, ref. num. 5) 
arrayed in 12 rows and 14 columns, the plurality of pixels having a display signal 
polarity regularly arrayed in reference to a reference pixel in each pixel row (see Fig. 5; 
alternating positive and negative polarities in each pixel row), and a plurality of scanning 
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lines (Fig. 5. ref. num. 4) and signal lines (Fig. 5, ref. num. 3) respectively for 
transmitting scanning signals and display signals to each pixel (col. 1 , lines 40-67); a 
scanning signal supply circuit (Fig. 5, ref. num. 2) for supplying the scanning signals to 
said scanning lines (col. 1 , lines 56-67); and a display signal supply circuit (Fig. 5, ref. 
num. 1) for supplying the display signals to the signal lines (col. 1, lines 56-67), wherein 
said display signal supply circuit determines a polarity of the display signal to be 
supplied to the reference pixel of each pixel row based on a random number of pixel 
rows constituting one pixel row group in one display frame (col. 9, lines 17-52). 

Nishimura teaches that the number of pixel rows constituting one pixel row group 
is determined at random by the polarity control unit (Fig. 5, ref. num. 8), which outputs 
this random pattern to the display signal supply circuit which then supplies each pixel 
with a display signal having a polarity. This is equivalent to the display signal supply 
circuit determining the polarity of the display signal to be supplied to a reference pixel of 
each pixel row in a frame (i.e., it is only necessary to specify the polarity for one pixel in 
a pixel row - the polarity of each adjacent pixel in that pixel row is alternatively 
arranged). 

Nishimura does not explicitly disclose that the display signal supply circuit 
determines a polarity in a frame subsequent to the predetermined random polarity frame 
by reversing the polarity of the predetermined random polarity frame. However, this 
claim limitation has been thoroughly discussed in the rejection of claim 1 . Claim 12 is 
therefore rejected on the same grounds as claim 1 . 
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As pertaining to claims 13 and 14, Nishimura teaches all of the claim limitations 
recited herein (see Fig. 5), and these claims are therefore rejected on the same grounds 
as claim 12. 

As pertaining to claim 16, Nishimura teaches all of the claim limitations recited 
herein with the exception of explicitly disclosing in this embodiment (Embodiment 5) that 
the display signal supply circuit supplies the display signals whose polarities are reverse 
to those of a predetermined frame in a frame immediately after said predetermined 
frame. However, this claim limitation has been thoroughly discussed in the rejection of 
claim 1. Claim 16 is therefore rejected on the same grounds as claims 1 and 15. 

As pertaining to claim 17, Nishimura discloses a driving method of a liquid 
crystal display device in which the polarity of a voltage applied to each pixel is changed 
for each frame (col. 9, lines 17-52), the method comprising the steps of: applying 
voltages of polarities based on random numbers for a first frame (col. 9, lines 17-52). 

Nishimura does not explicitly disclose applying voltages of polarities reverse to 
those of the first frame for a second frame immediately after the first frame. However, 
this claim limitation has been thoroughly discussed in the rejection of claim 1. Claim 17 
is therefore rejected on the same grounds as claim 1 . 

As pertaining to claim 18, the limitations recited herein are repeated (using 
alternative language) from claim 9. Claim 18 is therefore rejected on the same grounds 
as claims 17 and 9. 



Conclusion 



Application/Control Number: 10/061,886 



Page 13 



Art Unit: 2674 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Cole (US 6,469,684) discloses random polarity inversion circuitry for a display 
device. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Robin Mak whose telephone number is 703-305-2099. 
The examiner can normally be reached on Monday-Friday: 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Hjerpe can be reached on 703-305-4709. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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